Physiological basis for effect of physical conditioning on chronic ethanol-induced hypertension in a rat model.
The study aim was to investigate the interaction of physical conditioning and chronic ethanol ingestion on blood pressure (BP), heart rate (HR), nitric oxide (NO) and oxidants/antioxidants balance in the plasma of rats. Male Fisher rats were divided into four groups of seven animals each and treated as follows: (1) Control (5% sucrose, orally) daily for 12 weeks; (2) ethanol (4 g kg(-1), orally) daily for 12 weeks; (3) exercise training on treadmill plus sucrose daily for 12 weeks and (4) exercise training on treadmill followed by ethanol (4 g kg(-1), orally) daily for 12 weeks. The body weight, BP and HR were recorded every week. The animals were sacrificed under ether anesthesia after 12 weeks, blood collected in heparinzed vials, plasma isolated and analyzed. The results show that exercise training significantly lowered the weight gain 6-12 weeks in ethanol treated rats compared to ethanol alone or control rats. The mean arterial BP was significantly elevated 6-12 weeks after ethanol ingestion without significant alterations in HR. Exercise training lowered the BP close to the normal control values in ethanol fed rats. Ethanol significantly decreased the plasma NO levels, reduced to oxidized glutathione ratio (GSH/GSSG) and antioxidant enzymes-superoxide dismutase (CuZn-SOD, and Mn-SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) activities while plasma NADPH oxidase activity and malondialdehyde (MDA) levels were significantly elevated compared to control. Exercise training significantly restored the depletion of plasma NO levels, GSH/GSSG ratio, and antioxidant enzyme activities and normalized the MDA levels and NADPH oxidase activity in the plasma of ethanol treated rats. The study concluded that physical conditioning attenuates the chronic ethanol-induced hypertension by augmenting the NO bioavailability and reducing the oxidative stress response in the plasma of rats.